FOREWORD

This manual has been preparec 10 assist service
oersonnel in providing service and mainterance
for the PFR-KD and PFR-MD type fuel injection
pumps for ema!! diesel engines.

Construction, ocpe-ation, disassembly, reassembly,
-and-adjustment procedures are explained here.

“The illustrations, drawings and specifications 1in
this manual are the mcst up-to-date at the time of
_publication.
Specifications and service procedures are subject
to change without notice.
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VORWORT

Dieses Heft soll dem Werkstattpersonal bei
Instandsetzungs- und Wartungsarbeiten

an den Kraftstoffeinspritzpumpen Typ ,
PFR-KD und Typ PFR-MD fur kleine Diesel-
motoren helfen. |
Aufbau, Arbeitsweise, Zerlegung, Zusammen-
bau und Einstellverfahren sind darin erklart.

Die Abbildungen, Schemazeichnungen und
technischen Daten in diesem Heft ent-
sprachen zum Zeitpunkt seiner Veroffent-
lichung dem neuester technischen Stand.
Anderungen der technischen Daten und
Wartungsverfahren vorbehalten.

Vorwort
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FEATURES

PFR-KD Fuel Injection Pump

1. The PFR-KD pump is an improved PFR-K pump. Th:m improved mocel can be applied to direct injection type engines.
Since 1 to 5 cvlinder types are available, smali dlese engine requitements for a vcmety of appllcateons can be satisfied,

2. Because of this pump's innpvative design, the :n;eactiqan quantity can be adjusted by rotating the p unger barrel,

I Fe 5 o - . Features .
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PFR-MD Fuel !njection Pump

1

The “PFR-MD” pump nas been reduced in size
-and-weight. - This-injection pump -design -utilizes
the benefits of an aluminum die cast housing.

. While aluminum is used to raduce the weight of

the housing, all parts which are subjected to
force and high-pressure fuel are made of steel.
Therefore, the aliowatle in-pipe pressure can be

-high-and the applicable piunger diameter large,

even though the pump is small and lightweight.

2. The development of the two, three and four

cylinder pumps enable a wide selection for
various engines. Future-design will include one,
five and six cylinder pumps.

. Since no air vent is required for this new design,

the variation in temperature and injection quan-
tity has Heen minimized.

. Another factor in today’s market is replacement

cost. Therefore, internal parts are available as
single items, or as a complete plunger biock

sembly which consists-of the plunger-assem-

bly, delivery valve, spring and holder.

A4 “Features
Injection pump PFR-KT and MD

Ty
Py




Principal Specifications

\ L PFR-KD |  PFR.MD
Number of cylinders B L | - 1.2.3.4,5 12,34
Applicable plunger diameter (dmm) | 2{;%&3 ég ffep gfé:'s gg ;f;ep
Standard retraction guantity of delivery. valve {rmm3) | 0 20.25.30,.35 | 20 25 30
Aopplicable injection quantity (mm3/.>t) 0 | arprox.5t070 | approx.3 to 30
Piunger stroke {mm) L 170" 1 80 ‘
Controi rod travel (mm) ] | 16 10
Maximum ailowable speed (rp.m}) = 12200 12750
(using a standard Diesel Kiki cam) Fig. 1 Fig. 2

| Maximum allowable in-pipe pressure'-\ (kg/cm ) | - 550 1 00
Recommended oil N Light oil, SAE 313a
Pump weight (kg) o ; approx. 11034 | approx.0.7t0 1.3
T Features T ¥ Featurcs
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Fig. 3 Injection Quantity Characteristics = PFR-KD :
a = Control rack travel

b = Injection quantity (mm?3/stroke) .
< = Plunger Diameter . -
Specifications:
Plunger lead: 12 mm

Retraction volume: 35 mm3 /st

Cam lift: 7 mm

I ] Features
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Fig. 4 Injection Quantity Characteristics PFR-MD
-a = Contro! rack travel
b = injection quantity (mm?3/stroke) i
c = Plunger Diameter .
Specifications: A
Plunger lead: 12 mm
- Retraction volume: 20 mm?/st _
Cam lift: 6 mm -
- § Features -4 -
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Fig. 5 PFR 3-KD pump
A = Top view a = Roller
B = Side view P = Suggested mounting dimension

Dimensions {the unit is mm)
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Fig. 7 PFR-KD pump Construction

1 = Tappet 5 = Delivery valve 9 = Delivery valve holder
2 = Plunger spring 6 = Delivery valve seat 10 = Eye bolt

3 = Control sieeve 7 = Delivery valve spring 11 = Pilunger

4 = Plunger barrel 8 = Pump h‘nousing 12 = Control rack

CONSTRUCTION A;Ni‘D OPERATION

-

A!3 Construction and operation A|4 ‘CQnsrtﬁnf‘ggit‘igqﬁaq_q_gpie’rati(‘)‘n» o
4 Injection pump PFR-KD and MD a Injection pump PFR-KD and MD
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- Operation

The PFR type injection pump is incorporated into
the engine cylinder block. Unlike the PE type
“injection pump, it does not have a cam shaft butis
driven by the engine cam shaft.

" The plunger movement is constant, being raised

by the tappet and returned by the plunger spring,
through engine rotation. The fue! chamber of the
nump housing is always filled with fuel oil, and the
suction and discharge port of the plunger barrel
opens on to this fuel chamber.

When the plunger descends, fuel oil is delivered to
the plunger barrel. When the plunger reaches its
{owest point, suction-of fuel-oil-is. completed. The
_plunger then_ascends; the suction and discharge
port of the piunger barrel is closed by the plunger,
and the fuel oil pressure increases. Fuel oil is

" forced into the delivery valive, and is then delivered

-to the nozzle holder through the injection pipe.
When the fuel oil pressure exceeds the nozzie
spring set force, fuel oil is sprayed into the engine
combustion chamber by the nozzie.

Construction and operation
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Operation (cont'd)

The plunger further ascends, and at the position
where the piunger helix meets the suction and dis-
charge port of the plunger barrel, delivery of fuel
oil ends. (At the same time, the nozzle spraying
ends.) The delivery valve is closed by the force of

—-the delivery- valve spring, so -that fuel oil is no
longer delivered, even though the plunger further
ascends.

I ) |‘ Construction and operation
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PFR-MD pump Construction

Delivery valve spring 10

1 = Plunger spring 6 = 10 = Delivery valve holder
2 = Plunger 7 = Pump housing 11 = Socket head boit’

3 = Plunger barrel 8 = Sleeve flange 1‘2 = Control rod

4 = Delivery valve 9 = Eye bolt 13 = Control sleeve

5 = Delivery valve seat *l& = Tappet

T Construction and operation
Al7 injection pump PFR-KD and MD
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Fig. 24 Removing control sleeve and
spring seat

5. Remove the control sleeve (77) and spring seat
(51} from the plunger barrel (5).

D § Injection pump PFR-KD and MD
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Fig. 9 L
“1 = Plunger
2 = Plunger barrel
a = Delivery starts
b = Delivery ends
¢ = Helix
~.d = Effective stroke

~1f the plunger is rotated, the effective stroke
shown in Fig. 9 is aitered, and consequently
fuel injection quantity is altered.

| Construction and qperation
§ injection pump PFR-KD and MD




e R R R R R R

AN SRR MR O TR R SN

AR S I L R

Fig. 10 PFR-KD pump Rotating mechanism

Control sleeve
Contro!l rack
Plunger
Plunger barrel
Flange

i
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With the PFR.KD pump, the flange at the lower

g,ggﬁi{,@@n of the nlunger is inserted into the groove nf

33 Wl A8 [ el d l&ut T Wt LRl Wd DE WS W et T U

the control sleeve, and teeth on the control
sleeve’s upper poriion are engaged with the teeth
of the control rack. Accordingly, the piunger
rotates when the controi rack is moved and the
injection guantity is therefore altered.

Injection pump PFR-KD and MD




= Plunger barrel

i
2
3 = Plunger
4
5 = Flange

With the PFR.MD pump, the ball at the upper por-
tion of the control slegve s inserted into the ~on-
ol rod groove. S‘ éiagiw the plunger rotates and
the i memaw quantity is altered when the control
rod 1s mwm M@vem&m is through the ccnirol
rack lor rod), connected to the governer attached

side the timing gear case of the engine.
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Figure 12

a = Non delivery b = Partial delivery c - Maximum deljvery

'Censtruction and operation
A 22 | 1hjection pump PFR-KD and MD
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Fig. 14 PFR-KD pump ‘ Fig. 15 PFR-MD pump
1 = Plunger 1 = Plunger

2 = Eccentric pin ' = Plunger barrel

3 = Plunger barrel 3 = Sleeve flange

In both the PFR-KD and PFR-MD pumps, fuel injection quantity can be adjusted. The mechanisms are shown in Figs. 14 and 15.
By turning the ecrentru pm for the PFR-KD pump, and the sleeve ﬂamge for the PFR-MD pump, the plunger parrel is rotateo
and fuel injection quannty is therefore altered,

The plate incorporated between ihe piunger and tappwa:t is used for adjusting the plunger pre-stroke. (Figs. 5 and 6)
! ‘ : 1 : ‘

| | Construction e‘md‘opera‘tion R # ‘ Construction and operatlon | ]
AZE Injection pump PFR- KD and MD ’ 2«' Injection pump PFR-KD and MD

e —————— o —— e ottt e e e  ———




SPECIAL TOOLS

Tools for disassembly and reas;v:embly

| I
The fol‘owmg specizl tools (in addition to regular tocis] are required for disassembly and reassembly of the PFR-KD
and PFR-MD! fuel injection p»umpc f P i ‘ 1 )

No. Part number ‘ Tool name | - A‘:)piicatécm

1 Commercially availabie Wrench Attaching and det*aching thie dafivery valve“hwde}r of the PFR-KD pump -
| i 1 (width across flats: 19 mm, total lengih: 55 mm).

2 Commercially available Wrench Attaching and detzching the deiivery valve hiplder of the PFR-MD pump
! : ‘ ‘ (width acvoss flats: 17 mip, outside diameter: 22 mm).

3 Commercially availabie Wrench ’ Attaching and detaching the :!neve F! rg2 f‘":x‘ing bolt of the PFR-MD pump
| | ; (ster s‘za,ued, | | |

-

4 Commercially available Wranch Atuachmg and detaching the slpcva Fiange fsxmn bolt of the PFR-n'D pump
‘ : 1 (wndth acreoss flats: 5 mm).

5 Commerciaily available Pincette Atta::hmg and detaching fh‘e colntrol‘sleeve;,‘ plun‘germ etc.

; Special tqols N
Mﬂﬂ OFR-KD and MD

)pEf.lqil tools

A28 PFK-KD and MD
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Figure 16

1 = Wrench

|
4 = Wrench

Tools for disassembly and reqassen1ply

Wrench 3= V"Jrench

tl

Pincette

IR, B )
I

Spec:al tools

Injection pump PFR-KD and MD
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Adjustment Tools

In addition to ‘;the pump test stand, the fel‘lowing special tools are required for adjustmen. of the PFR-KD and PFR-MD pumps:
[ I ‘

No. Part number ‘| Tool name | Application
1 KDDC 0001 ‘|Driving stand Mounting bracket for PFR 1-KD pump
1 KDDC 0002 ‘ Driving‘stan‘d Mounting bracket for PFR 2—KD‘pu@p
1 KDDC 0003 ‘ Driving‘stan‘d Mounting bra: ket for PFR 3—KD‘puﬁ1p
1 KDDC 0004 |Driving stand Mounting bracket for PFR 4~KD pump
2 KDDC 0005 Driving stand Mounting bracket for PFR T—MD‘pu‘;p
2 KDDC 0006 ‘IDriving stand Mounting bracket for PFR 2-MD' pump
2 KDDC 0007 {Driving stand Mounting bracket for PFR 3-MD pump
2 KDDC 0008 |Driving stand Mounting bracket for PFR 4-MD puiap
3 KDDC 0009 ‘ Calibrafing-nozzle assemb. | For ad;ustmg PFR-KD, MD pumps ‘
4 1 680 ‘5750 014 | Test-pregssure line | For ad{ustmg PFR-KD, MD pumps
(2 mr X 6 mm - 600 mm M 14xi.5 - M 12x1.5)
5 Commercial. available Wrench For cﬂug.chargmg air from test nozzle holder
6 KDDC 0010 |Measuring device - For measuring plunger pre—saro}(e of PFR-KD pump
7 KDDC 0011 ‘IMeasuripg device For measuring plunger pre—stroke ¢f PFR-MD pump
8 KDDC 9012 |Measuring device For measuring control rack travel of PFR-KD, MD pumps
9 Commercial. available [ Eye | : For éohnecting piping to tes: oil sdpply port (PFR-MD pump)
10 Commercial. available |Eye For connectmg niping to test il supply port (PFR-KD pump)
11 Commercial. available | Gasket | As above ‘
12 Commercia!. available |Eye bolt As above
13 Commercial. available |Bolt For pump test stand mode! 7 NP and 15 NP
‘ (psedj tegetner with adapter 50 mm lona
14 Commercial. availablq Adapter Fjor pump test stand model 7 NP and 15 NP
:q‘r:sigt!ﬁw;eotween the driving stanﬁ ard the bed of the test smnd

Specual tools

Injection pump PFR-KD and MD
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Figure 17 Adjustment tools

1,2 = Driving stand

= Calibrating-nozzle assembly A = Cam box stand
Test-pressure line | B = Cam box |
Wrench C = Pump stand

U e W
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| Special tools

| Injection pump PFR-KD and MD
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Bild 18 Einstellwerkzeuge
6,7 = MeBlvorrichtung | 10 = Ringstlick , 13 = Schraube
8 = MeBvorrichtung 11 = Dichtung ,
9 = Ringstuck 12 = Hohlschraube

Spezialwerkzeuge
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Figure 18 Adjustment tools
6,7 = Measuring devic"e 10 = Eye 13 = Bolt
§ = Measuring device , 11 = Gasket
9 =Eye 12 = Eye bolt

[ Special tools P gg |Specltols
Injection pump PFR-KD and MD Iriljectjon‘ pump FFR-KD and MD
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Fig. 18-1 Adjustment tooi

14 = Adapter

1 Special tools
7 lnjection pump PFR"KD and MD




Bild 18-1 Einstellwerkzeug

14 = Adapter

' Spezi‘alwe-rkzeug.e
B "~ | Einspritzpumpe PFR-KD und MD




DISASSENGLY

1. Since the injection pump consists of precision
parts, special care must be taken when han-
dling.

-2. After disassembly, parts must be reattached to
the appropriate cylinder. (Never change the
plunger/pluriger barrel or the delivery valve/

- delivery valve seat combinations.)

3. The disassembled parts should be placed neatly
on the workbench, to ensure that operations
proceed correctly.

4. Before disassenioly, clean any engine oil or
foreign matter from the external surface of the
injection pump.

PFR-KD Type Injection Pump

The PFR 3-KD type pump disassembly is
explained following. The numbers in
parenthesis follcwing the part name indi-
cate the key numbers given in Fig. 19
and tools part numbers.

Disassembly
Bl “Injection pump PFR-KD and MD
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Fig. 19 Exploded view of PFR 3-KD pump
1 1 ‘
1 = Pump housing 44 = Pin 94 = Gasket
5 = Plunger assembly 45 = Wire 110 = Bolt
12 = Delivery valve assembly 50 = Piunger spring 111 = Gasket
13 = Delivery valve spring 51 = Spring seat 156 = Eccentric pin
16 = Gasket 52 = Spring seat 157 = Spring' washer'
17 = Delivery valve hoider 53 = Plate 158 = Cover
18 = Dellvery valve stopper 60 = Control rack 159 = Screw
20 = O-ring 77 = Control sleeve 160 = Plug
40 = Tappet assembly 93 = Eye bo!‘lt ‘
\

| Disassembiy ‘ ‘ 4 | | Disassembly o -
'Ez Injection pump PFR-KD and MD ‘ ﬂla ln;ectlon pump PER KD and MD»
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Bild 20 Draht herausziehen

1. Draht aus Pumpengehause herausziehen.

' Zerlegung '
. BI4 Einspritzpumpe PFR-KD und MD




Fig. 20 Removing wire

cand®

Remove the wire from the pump housing.

1.

Disassembly

injection pump PFR-KD and MD




Bild 21 Bolzen herausziehen

2. RollenstoBel (40) niederdricken und Bolzen (44)
herausziehen. | .

| Zerlegung _ « »
| Einspritzpumpe PFR-KD und MD
___j




2. Press the tappet (40} and remove the pin
(uu}.

| Disassembly

\
\
\
\
Fig. 21 Removing pin
\
\
\
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Bild 22 RollenstoBel und Scheibe herausnehmen

3. RollenstoBBel und Scheibe (53) herausnebhmen.

, Zerlegung « »
| Einspritzpumpe PFR-MD und KD _
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3. Remove the tappet and plate {53}.

Disassembly
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I Injection pump PFR-KD and MD
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Fig. 23 Removing plunger, spring seat
and plunger spring

4. Remove the plunger {5), spring seat (62} and
piunger spring (50} together.

Note: Put plungers into clean fuel oil in the order of
the cylinder numbers.

Disassembly




Bild 23 Pumpenkolben, Federtelier und Kolbenfeder
herausziehen

4. Pumpenkolben (%), Federteller {52) und
Kolbenfeder (50) zusammen herausziehen.

Beachten:
Pumpenkolben in der Reihenfolge der

Zylindernummern in sauberen Kraftstoff
legen.

[ | Zerlegung
817
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Bild 24 Regelhiilse und Federteller herausne‘hmen

5. Regelhulse (77) und Federteller (51) aus
Pumpenzylinder (5) herausnchmen.

; 18 Zerlegung -»
1 ! Einspritzpumpe PFR-KD und MD :




- Fig. 25 -Removing controi rack

6. Remove the control rack (60} from the
pump housing.

B a% sasse%ﬂbgy

| Injection pump PFR-KD and MD




Bild 25 Regelstange herausziehen

6. Regelstange (60) aus Pumpengehause heraus-

ziehen.

Zerlegung
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Fig. 26 Loosening delivery valve holder

7. Attach the pump housing to the vise
and loosen the delivery valve holder
(17) using a wrench.

I Disassembly

Injection pump PFR-KD and MD




Fig. 27 Removing delivery valve holder

L4

8. Remove the delivery valve holder.
At this time, be careful not to drop
or lose the deiivery valve spring (13).

Disassembly

Injection pump PFR-KD and MD




and gasket

9. Remove the delivery valve assembly (12)
and gasket (16).

r-'“-T Disassembly
I B 22! Injection pump PFR-KD and MD

\
Fig. 28 Removing delivery valve assembly
\
\
\




Fig. 29 Removing plunger barrel

10. Remove the plunger barrel. Attach it to the
plunger previously removed, and put them in
~clean fuel oil.

Caution: Do not attach the plunger barrel to a
different plunger.

Disassembly
Injection pump PFR-KD and MD




and screws

- Disassembly of the PFRIKD pump i1s now com-
_plete.
Note: Do not remove the parts {157, 1568 and
~159) fixing the ecceniric pin {156), except
when adjusting fuel injection quantity.

R

B " Disassembliy
l 824 I Injection pump PFR-KD and MD
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Fig. 30 Pins, cover, spring washers
\
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Einspritzpumpe Typ PFR-MD

Nachstehend wird die Zerlegung der Einspritzpumpe
Typ PFR 3 MD eridutert. Die in Klammern hinter der
Teilbenennung angegebenen Zahlen sind die in Bild 31
aufgefuhrten Positionsnummern und die Werkzeug-
Teilnummern.

B Zerlegung
B 25 : Einspritzpumpe PFR-KD und MD
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- PFR-MD Type injection Pump

The PFR 3-MD type pump disassembly
is explained foliowing. The numbers in
parenthesis following the part name in-
dicate the key numbers given in Fig. 31
and the tools part numbers.

Disassembly
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Fig. 31 Exploded view of PFR 3-MD pump

Socket head bolt

Tappet assembly

Snap ring
Plunger spring
Spring seat |
Spring seat

Control rod

1 = Pump hoi'sing 37 =

5 = Piunger assembly 39 = Washer
12 = Delivery valve assembly 40 =
13 = Delivery valve spring 44 = Pin
16 = Gasket ‘ 45 =
17 = Delivery valve hwolder 50 =
20 = O-ring 51 =
30 = Sleeve flange 57 =
31 = Pin ‘ 53 - Plate
32 = O-ring 60 =
- Disassembly

Injection pump PFR—KDE;:;JMD

65
66
77
93
94
110
(AN
152
170
171

[T N A PO S £ R N I U I

Piate

Screw

Contro!} sleeve
Eye bolt
Gasket

Bolt

Gasket

Plug

Bolt

Casket

| Disassembly
! Injection pump PFR-KD and MD
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Fig. 33 Removing pin

2. Press the tappet (40} and remove the
pin (44},

Disassembly

njection pump PER-KD and MD




Fig. 34 Removing tappet and plate

3. Remove the tappet and plate (53]
together.

Disassembly
|_!njection pump PFR-KD and MD
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K njection_pump PFR-KD and MD
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‘Fig. 35 Removing plunger and spring
seat

4. Remove the plunger (5) and spring seat (52).

 Note: Put piungers into clean fuel oil in the order of
the cylinder numbers.

Disassembly




Fig. 36 Removing plunger spring

5. Remove the plunger spring (50}.

“{ Disassembly

"~ § injection pump PFR-KD and MD
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Fig. 37 Centering control rod

1 = Pin

6. Move the pin, press-fitted into the contro! rod
(60), to the center of the plate groove (65).

Note: Unless the control rod is positicned in the
center, the controi sleeve cannot be
removed.

Disassembly
& Injection pump PFR-KD and MD




spring seat

Fig. 38 Removing control sleeve and

“spring seai [51) together.

7. Remove the control sleeve (77) and

Disassembly

[eamp

I Injection pump PFR-KD and MD




Fig. 39 Removing screws

8. Remove the four screws fixing the plate.

9. Remove the plate.

i _§ Disassembly

o
§

E
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Fig. 40 Removing control rod

“10. Remove the control rod.

“ 8 | Injection pump PFR-KD and MD




Fig. 41 Mounting driving stand

- 11. - Mount the driving stand (part No. KDDC 0007)

on the pump test stand.

"I Disassembly

| Injection pump PFR-KD and MD




~Mounting injection pump

12. Mount the injection pump on the
driving stand.

- Fig. 42

dop

Disassembly

Injection pump PFR-KD and MD




Fig. 43 Loosening delivery valve holder

13. Using a wrench, loosen the delivery
valve holder (17).

Note: if the outside diameter of the wrench is
greater than 22 mm, the wrench cannot be
used because of interference with the other
delivery vaive hoiders.

—— Disassembly

| Injection pump PFR-KD and MD




Fig. 44 Removing plug

14. Remove the plug (152) fitted to the
hexagonal hole in tF 2 socket head bolt {37).

~§ Disassembiy

Injection pump PFR-KD and MD




Fig. 45 Removing socket head bolit

|

“head bolt.

15. Using a wrench, remove the socket

! Injection pump PFR-KD and MD

I Disassembly




Fig. 46 Removing sleeve flange

16. Insert a screwdriver between the sleeve flange
{30) and pump ~cusing, and fift and remove
the sieeve flange. This must be done carefully
so that the pin (31) will not be dropped and
fost.

“Note: Do not damage the pump housing.

| Disassembly

| injection pump PFR-KD and MD




‘'Fig. 47 Removing delivery vaive holder

"~ 17. Remove the delivery valve holcer from

the sleeve flange.

18. Remove the delivery valve spring (13).

| Disassembly

injection pump PFR-KD and MD




Bild 48 Druckventiltrager mit Druckventil
und Dichtung ausbauen

19. Druckventiltrager (12) mit Druckventil und
Dichtung (16) zusammen herausnehmen.

: m Zerlegung
° Einspritzpumpe PFR-KD und MD



and gasket

19. Remove the delivery valve assembly (12)
and gasket (16) together.

qu

5 “§ Disassembly
i m i Injection pump PFR-KD and MD

_Fig. 48 Removing delivery valve assembly
\
\




Fig. 49 Removing pin

20. Remove the pin (31) from the sleeve
flange.

I Disassembly

:; Injection pump PFR-KD and MD




Fig. 50 Removing plunger barrel

21. Remove the plunger barrel (5) from the sleeve
flange and attach the piur ger barrel to the pre-
viously removed plunger. Put them into clean
fuel oil.

Caution: Do not attach the plunger barrel to a

- different plunger.

22 Finally, remove six O-rings (32). Disassernbly
of the PFR3MD pump is thus completed.

f !l - Disassembly

i mreo
2 B0

Injection pump PFR-KD and MD




Bild 51 RollenstoBel, Rolle und Lagerbolzen

PRUFUNG

Pumpengehause

Ist das Pumpengehduse gerissen, abgenutzt oder weist
es beschadigte Gewinde auf, so muB es ersetzt werden.

RollenstoBel

Ist die Zylinderfliche des Rollenstofiels, die Rolle oder
der Lagerbolzen der Rollen rissig bzw. zeigen diese
Teile starken Verschleil, Abschalung, Uberhitzungs-
spuren oder Anzeichen von Fressen auf, so ist der
"RoilenstoBel auszuwechseln.

Prifung , »
C19 Einspritzpumpe PFR-KD und MD




Fig. 51 Tappet, roller and roller pin

INSPECTION

Pump Housing

if the pump housing is cracked, worn or has
damaged threads, it must be replaced.

Tappets
“If the tappet perimeter, rolier or roller pin
is flawed, shows excessive wear, peeling,
burning or a tendency to burn, replace the

tappet.

!._ !_ Inspection
g

b i
E 39! Injection pump PFR-KD and MD
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Fig. 52 Control rack and control rod

If the control rack (or rod) is bent, dented or shows
- gxcessive wear on the teeth {in PFR-KD pump) or
_groove {in. PFR-MD_pump). replace the control

rack (or rod).

| . lwlnspectien
! czﬂ ! Injection pump PFR-KD and MD

\
\
Control Rack (or rod)
\
\
\
\
\
\
\
\
\
\

|




Fig. 53 Control sleeve

Control Sleeve

“If the ball (in PFR-MD pump), teeth (in PFR-KD
pump) or groove (fitting the plunger flange) is
excessively worn, replace the control sleeve.

|

- -§ Inspection
‘ !c 21 ! _Injection pump PFR-KD and MD

|




Bild 53 Regelhllse

Regelhulse

‘st die Kugel (PFR-MD-Pumpe), die Verzahnung
(PFR-KD-Pumpe) oder der Fihrungsschlitz (fur
die Kolbenfahne) stark abgenutzt; so ist die Regel-
hilse auszuwechseln. '

: Prufung , '
Einspritzpumpe PFR-KD und MD



Fig. 54 Plunger helix

Plunger Assemnbly

“i. If the plunger helix is flawed, discoiored
or worn, replace the plunger assembly.

N Inspection
i ﬁzzgméemmﬂpump PFR-KD and MD
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Fig. 55 Pilunger inspection

2. After the plunger assembly has been washed
well in clean fuei oii, tit the plunger assembly
approximately 60 degraes, as shown in Fig. 55.

~if the plunger siides down smoothly inside the
plunger barrel, under its own weignt, the con-
dition of the plunger assembly is satisfactory.
During this test, turn the plunger several times.
if the plunger stops midway or it shdes down
too fast, replace the plunger assembiy.

Inspection

injec ion pump PFR-KD and MD




Fig. 56 Delivery valve piston function
inspection

Delivery Valve

1. If the piston or szat is flawed, dented or
worn, replace the delivery valve assembly.

_§ Inspection

injection pump PFR-KD and MD




Belivery Valve {cont’ d)

2. After the delivery valve assembly has been
washed well in clean fuel oil, hold your finger
-on the bottom of the delivery vaive body. as

-shown in Fig. 56. Then, press the delivery

- valve hghtly with another finger. If the valve
springs back when you release your finger, the

- condition of the delivery valve assemnbly is
satisfactory. if the valve does not sprinag back,

—the pistonis worn. Replace the delivery valve
assembly.

Threads

if the threads of any part are damaged fie. frac-
tured, distorted, etc), repair or replace the part.

Gasket and O-rings

Replace all gaskets and O-rings when they are
removed. Do not reuse.

Other Parts

Check each part carefully. If they are damaged or
worn excessively, replace

Inspection

Injection pump PFR-KD and MD




Fig. 57 Plunger barrel and eccentric pin Fig. 58 Attaching plunger barrel

REASSEMBLY

Reassembly of the injection pump is performed in the reverse order of disassembly.

Special care must be taken on the foliowing points:
. ‘ '

PFR-KD Type Injection Pump

1. Attach the plunger barreﬂ to the pump housing, checking that the end of the e«.centrlc pin or guide pin
fits the plunger barrel alignment groove ‘ ,

C26

Injection pump PFR-KD and MD

Reassembly

QZ? inject:on ;Jump PFR KD and MD
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Fig. 59 Tighiening delivery valve holder

2. T.ghten the delivery valve holder to the
~ spectfied torque.

Specified tight2ning torque: 4 10 45 kg-m

r———

-] Reassembly

lc2g |
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Fig. 80 Fitting the control sieeve to the
—tontrelrack

1 = Punched mark

3. rit the control sleeve to the control rack by
aligning the marks (a line for the control rack
aiid a punched mark for the control sleeve).

=T




- { - § Reassembly
- ﬁz Injection pump PFR-KD and MD

Fig. 61 Fitting the plunger

1 = 'V notch

4. "When the plunger is inserted into the piunger
barrel, align the line on the plunger with the V
notch of the control sleeve. This is to ensure

~the plunger hetix correctly aligns with the suc-
tion and discharge port of the plunger barrel.




“Fig. 62 Fitting the plate

5. Fit with the chamfered side of the plate
facing the tappet side.

B Reassembly
t Injection pump PFR-KD and MD




Bild A3 RollenstoBBel einbauen

6. Nachdem der Bolzen (44) mit dem RollenstoRel in
Eingriff gebracht ist, Regelstange langsam bewe-
gen und Rollenstollel niederdricken, bis die Kol-

- benfahne in den Schlitz der Regelhulse eingreift.

Zusammenbau
Einspritzpumpe PFR-KD und MD
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- Fig. 63  Fitting tappet

6. When the pin {44} is inserted into the tappet,
slowly move the control rack, pressing the tap-
pet to find where the plunger flange fits the
control sleeve groove.

Reassembly

injection pump PFR-KD and MD




- Fig. 64  Setting pin position

7. After the pin grooves are set horizontally
“with-a screwdriver, attach the wire.

i ‘Reassembly :
D& § Injection pump PFP-KD and MD

en




- Fig. 65 Control rack movement inspection

8. After reassembly, tilt the injection pump as
shown in Fig. 65 and check that the control
rack stides under its own weight.

'f the contro! rack does not move smoothly dis-
assemble to find the cause.

P e

Reassembly

(o6 |

Injection pump PFR-KD and MD
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PFR-MD Type Inijection Punp

1. After the plunger barrel is inse-ted into the
sleeve flange, set the pin into the plunger bar-
rel groove to position {to stop turning) the
plunger barrel.

Note: To prevent the pin from slipping out, coat
the pin with grease.

2. When the sleeve flange assembly is assembled
with the pump housing, direct the bottom of
the notched sleeve flange toward the control
rod setting groove of the pump housing.

Reassembiy

| Injection pump PFR-KD and MD
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kg

to 1.6

Tightening socket head bolt

3. Tighten the socket head bolt to the specified
Specified tighteriing torque: 1

W - / o . “m
\ , 3 &
\ x/ y / / . 5 m
LAATAL

injecticn pump PFR-KD and MD
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Fig. 67 Tightening delivery valve holder

4. Tighten the deliverv vaive “holder 1o the
specified torque.

Specified tightening torque: 4 to 45 kg-m

5. Tighten the four screws (66) attaching the
plate {68) to the pump housing after the
threads have been coaied with an adhesiva.

Reassembly

injection pump PFR-KD and MD
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Fig. 68 Attaching plunger

8. When the plunger is attached to the plunger
barrei, direct the plunger helix toward the
oppositz side of the control rod {plunger barrel
_positioning pin side).
Note: If the helix is set in the wrong position, the
piunger fiange cannot be inserted into the
groove of the control sieeve.

Reassembly
injection pump PFR-KD and MD
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69 Fitting the piate
‘the tappet side.

facing

7. Fit with the chamfered side of the plate

Reassembly

Fig.

Injection pump PFR-KD ana MD




Fig. 70 Attaching tappet

8 When the pin (44) is inserted into the tappet,
slowly move the control rod, pressing the tap-
pet to find the position where the plunger
flange fits the groove of the control sieeve.

8. After the pin grooves are set horizontally with
a screwdriver, attach the snap ring.

Reassembly

T4

injection pump FFR-KD and MD
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movement - inspection

control rod moves smoothly under its own

10. After reassembly, check several times that the
weight.

injection pump PFR-KD and MD

Reassembly




Fig. 72 -Lubrication

ADJUSTMENT
PFR-KD Type injection Pump

Preparations
PFR 3-KD pump adjustment is explained following.

1. Attach the driving stand (KDDC 0003) to the
pump test stand, then fill the cam box with
approximately 200 cc of lubricant.

Adjustment

Injection pump PFR-KD and MD




Cad

Attach the injection pump to the driving stand.
Check that the control rack pinsecurely fitsi'®

~control rod guide groove of the driving stand.

Fix the driving stand control rod and guide.

Rotate the cam shaft of the dnving stand
manually one or iwo turns.
Check that it turns smoothly.

Securely connect the driving stand coupling to
the pump test stand coupling.

Adjustment

injection pump PFR-KD and MD
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ig. 73 Attaching measuring device
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Fig. 74 <Control rack "zero" point setting

7. With the contro! rack pressed fuily to the
"stop" direction, set the measuring device
scale to "zero".

Adjustiment

injection pump PFR-KD and MD




Fig. 75 Fixing contral rack

Injection Timing Adjustment

1. Fix the control rack in the pusition specified

—as BASIC in the remarks column of the service

‘datsa.
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Bild 77 Druckventil herausnehmen

3. Druckventilfeder und Druckventil herausnehmenr.

| — 1 Einstellung
Einspritzpumpe PFR-KD und MD



a.

3. Remove the delivery valve spring and

delivery valve.

: Adjustment

Injection pump PFP-KD and MD
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Fig. 78 Setting of "zero" point

4. After the measuring device (KDDC 0010] is
attached to the injection pump, operate the
pump test stand manually. Turn the driving

- stand cam shaft toset the cam of the cylinder to
be measured at its bottom dead centre point.
“Then, set the dial gauge indicator to the zern

noint of the scale.

.

Adjustment
Injection pump PFR-KD and MD




Fig. 79 Measuring plunger pre-stroke

5. Reciuce the test fuel oil pressure as much as
possible {e.g. 0.2 kg/cm?), then feed fuel oil to
“the injection pump. At this time, the test fuetl oil
will flow out of the measuring device pipe, SO
the fuel cil must be caught in an ¢ pan.

Adjustment

injection pump PFR-KD and MD
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injection Timing Adjustment {cont’ dj

8. Turn the cam shaft siowly by hand in a clock-
wise direction, viewed from the drive side. Read
the vaiue indicated by the dial gauge indicator
when the test oil stops flowing out. If the value
is nut within the standard shown in the service
data, adjust by changing the piate {53} thick-
ness.

7. As above, attach th2 measuring device 1o each
-~ of the other cylinders, and measure the plunger
pre-stroke.

o

o0

9]
¥

~
-

After the -measuring -device is removed, -atta
-~ tne -delivery valve, delivery valve spring anc
delivery vaive holder. Tighten the delivery valve
holder (o the specified tightening torgue.

¢

Adjustment
injection pump PFR-KD and MD




Plate Data

Part Number * T?:;?ess | Stamping Part Number * | Thi(i:(g;ess Stamping

140217-5000 2,60 260 140217-6600 |  3.40 340
5100 2,65 265 -6700 3.45 345
-5200 2,70 270 6800 | 350 350
-5300 2,75 275 -6900 3,55 355
5400 2.80 280 -7000 3.60 360
5500 2,85 285 7100 3,65 365
-5600 2,90 290 7200 3,70 370
5700 | 2,95 295 -7300 3,75 375
-5800 3,00 300 74073 3.80 380
-5900 3,06 305 -7500 3.85 385
6000 3,10 310 -7600 3,90 390
-6100 3,15 315 -7760 395 | ° 495
-6200 3,20 320 .7800 4,00 400
-6300 3.25 . 325 -7900 4,05 408
-6400 3,30 330 -8000 4,16 410
-6500 3,35 335

* Basch Nr., see cross reference DKKC - Bosch, microfiche HB 30, HE 3i.

Adjustment

r | Adjustment : = ‘
324 Injection pump PFR-KD and MD BZJ Injection pump PFR-KD and MD
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Fia. 80 Attaching injection pipe

Injection Quantity Adjustment

1. Attach the test nozzie holder (KDDC 0009)
to the pump test stand and connect the
‘injection pipe (1 680 750 G14) to the delivery
valve holder.

2. Fix the controi rack in the position specified
in the service data.

3. Measure the injection quantities during the
conditions specified in the service data.

i Adjustment
Injection pump PFR-KD and MD




Injection Quantity Adjustment (co . o}

Note: The direction of rotation of the driving stand
cam shaft s clockwise when vieweag from
the drive side.

4. 1t the injection quantity of he standard
cylinder deviates i1rom the sta dard value
change the control rack position shghtiy. then
remeasure Rep=at this operaticn uniul ine
injection gquantity of the standard cyhrder
matches the standard value

Note: The standard cyilindger refers to a cylincer
whese pump housing is press-fitted with
the plunger barrel positioning pin.  (The
center cylinder in a 3-cyl~der njection
pump)

Adiustment

Injection pump PFR-KD and’wa




BETRIEBSVORSCHRIFTEN

Handhabung

Die Einspritzpumpe ist ein Prazisionsgerat und spielt
eine wichtige Rolle als Herz des Motors, deshalb soll
‘sie nicht unnotig auseinandergebaut werden.

Sollte im Betriebsverhalten des diotors eine Ver-
schlechterung eintreten oder der Motor nicht ange-
lassen werden konnen, so ist im Werkstatthandbuch
des betreffenden Motors nachzusehen. Einspritz-
pumpe erst dann ausbauen und zerlegen, wenn die
Betriebsstorung eindeutig auf die Pumpe zuruckzu-
fuhren ist.

Plombierung

Die Fordermengeneinstellpunkte sind mit Blei-
plomben versehen.

Zeriegung und Einstellung der Einspritzpumpe nicht
ohne Pumpenpriufstand durchfahren.

Einspritzpumpe ausbauen

Die Einspritzpumpe ist nach den Angaben im Werk-
stattnandbuch far den betreffenden Motor auszu-
bauen. Dabei ist der Verstellhebel des Drehzahl-
reglers in der angegebenen Stellung zu fixieren und
danach die Gestangeverbindung zwischen der Regel-
stange der Einspritzpumpe und dem Drehzahlregler
zu losen.

Betriebsvorschriften

] Einspritzpumpe PFR-KD und MD
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Fig. 81 Measuring fuel injection quantity

A = Standard cylinder

= poor
b = good ~
c = poor ‘
d - specified limits

-5 When the injection quantity of each cylinder,
other than the siandard cylinder, deviates from
the standard value, adjustment must be per-
formed as described below.

- ,,f. _§ Adiustment
28 injection pump PFR-KD and MD




u

he cylinder

f t

rd

to be adjusted.

Injection pump PFR-KD and MD

Fig. 82 Removing injection pipe
1) Remove the injection pipe o

Adjustment




with the eccentric pin, loosen the delivery

valve holder.

- Loosening delivery valve holder
2) Because the plunger barrel must be turned

Adjustment

~Fig. 83

§ Injection pump PFR-KD and MD
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Fig. 84 Removing plug

3} Remove the sealing plug (160).

, -
- -§ “Adjustment

I 53 i Injection pump PFR-KD and MD




Fig. 85 Loosening screws

4) Loosen the two screws (156; by one turn,

~} Adjustment

{ Injection pump PFR-KD and MD
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Fig. 86 Adjusting injection quantity

5) Slightly turn the eccentric pin (156) of the
- gylinder-to be-adjusted through the cover (158)
hole. The plunger barrel will turn and the
injection quantity will vary as described below

When the eccentric pin is turned clockwise,

Right helix plunger: The injection quantity
decreases.

Left helix plunger: The injectiori quantity
increases.

3 Adjustment
| Injection pump PFR-KD and MD




6) Tighten the delivery vaive holder to the
specified torque and measure the injection
quantity again after the injection pipe is
—attached.

Specified tightening torque:
4 to 4.5 kg-m

I I Adjustment

Eﬁ | Enjectmn pump PFR-KD and MD

Fig. 87 Tightening delivery valve holder
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Fig. 88 Inserting plug |

6. When the injection quantity of each cylinder
-.matches. the standard value, fix. the.cover .{158)
with two screws (159) and insert the sealing
plugs (160) into the cover’'s adjustment holes.

Injection pump PFR-KD and MD




Fig. 89 Screw-stamping

Note: Later model pumps do not use plugs.
To secure the screws, position a screw
driver half into the screw groove and over
lapping the cover, and tap sharply.

7. After adjustment is completed, check that éach
screw is tightened to the specified torque. (See
‘Fig. 107

§ Adjustment

Injection pump PFR-KD and MD
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Fig. 90 Lubrication

PFR-MD Type Injection Pump

Preparations

‘PFR 3-MD pump is expiained following.

1. Attach the driving stand {KDDC 0007)
—to the pump test stand, then fill the
cam box with approximately 200 cc of
lubricant.

Adjustment
Injection pump PFR-KD and MD




Fig. 91 Attaching injection pump

2. Attach the injection pump to the driving stand.

Check that the control rack pin securely fits the
control rod guide groove of the driving stand.

3. Rotate the cam shaft of the driving stand
manually one or two turns. Check that it turns
smoothly.

4. Securely connect the driving stand coupling to
the pump test stand coupling.

~ } Adjustment

§ Injection pump PFR-KD and MD .




-Fig. .92 . Attaching measuri

u?
y
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<
0
®

and fuel pipe

5. Attach the measuring device (KDDC 0012) |
to the driving stand, and the test oil supply
pipe to the injection pump.

~ § Adjustment

~§ Injection pump PFR-KD and MD




Fig. 93 Fixing control rod and guide

6. Fix the control red and guide on the
driving stand.

| Adjustment
Injection pump PFR-KD and MD




Fig. 93 Control rod "zero" point setting

7. With the control rod pressed fully to the
stop” direction, set the measuring device
scale tc "zero".

Adjustment

injection pump PFR-KD and MD




Fig. 95 Fixing contrel red

Injection Timing Adjustment

1. Fix the control rod in the position
specified as BASIC in the remarks
column of the service data.

Adjustment
Injection pump PFR-KD and MD




Fig. 96 Removing delivery valve holder

2. Remove the delivery vaive holder.

Adiustment

injection pump PFR-KD and MD




Fig. 97 Removing delivery valve

3. Remove the delivery valve spring and
delivery valve.

e
&
=
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Fig. 98 Setting of "zero" point

4. After the measuring device {KDDC 0011} is
~attached 1o the njection pump, operate the
pump test stand manually, and turn the driving
stancd cam shaft to set the cam of the cylinder t¢
be measured to the bottom dead centre point.
- Then, set the dial gauge indicator to the zero
point of the scale.

ugagwy

| Injection pump PFR-KD and MD




Fig. 99 Measuring plunger pre-stroke

5. Reduce the test fuel oil pressure as much as
possible {e.g. 0.2 kg/cm?), then feed fuel oil to
the injection pump. At this time, the test fuel oil
will flow out of the measuring device pipe. so
the fuel ol must be caught in an oil pan.

Adjustment
! Injection pump PFR-KD and MD




Plate Type

Part Numbér x Thicknéss(qim] ‘Stampiﬂ‘ng | Part Number * Thicf:kness‘(mnjr)l Stamping:g‘

140254-1400 180 | 80 | 140254-2200 220 20
-1500 1.85 85 -2300 2,26 25
-1600 1.90 a0 -2400 2,30 30
-1700 1.95 95 2500 | - 235 35
-1800 2,<;:oo 00 -2600 2,40 40
-1900 2,05 05 -2700 2,45 45
2000 2,10 10 -2800 2,50 50
-2100 2,15 15

* Bosch Nr., see cross reference DKKC - Bosch, microfiche HB 30, HB 31.

Adjustment - o
Ezn Injection pump PFR KD and MD
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injection Timing Adjustment {cont’ d)

8. Turn the cam shaft siowiy by hand in a ciock-
wise direction, viewed from the drive side. Read
the vaiue indicated by the dial gauge indicator
when the test oil stops flowing out. If the value
is not within the standard shown in the service
data, adjust by changing the plate (53} thick-
ness.

7. As above, attach the measuring device to each
of the other cylinders, and measure the plunger
_pre-stroke.

8. After the measuring device is removed. attach
the delivery valve, delivery valve spring and
_delivery valve hoider. Tighten the delivery vaive
holder to the specified tightening torgue.

Adjustment

injection pump PFR-KD and MD




100 Attaching injection pipe

Injection Quantity Adjustment

1. Attach the test nozzie holder (KDDC 0008)
to the pump test stand and connect the
injection pipe {1 680 750 014) to the delivery
valve holder. |

2. Fix the control rod in the positions specified in
the service data.

3. Measure the injection quantities during the con-
ditions specified in the service data.

Note: The direction of rotation of the driving stand
_cam shaft is clockwise when viewed from
the drive side.

Adjustment

! 522 i injection pump PFR-KD and MD ; |
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Fig. 101 Loosening injection pipe

4. i{f the injection quantity is not within the
- specified limits; adjust it in the following men-
ner:

1} Loosen the injection pipe of the cylinder to be
adjusted.

Adjustment
! Injection pump PFR-KD and MD




Fig. 102 Loosening socket head bolt

2) Loosen the socket head bolt (37 securing the
sleeve flange {30).

Adjustment

Injection pump PFR-KD and MD




Fig. 163 Adjusting injection quantity

3} If the sleeve is hghtly tapped and twrned. the
injection quantity varies as descr.bed Lelow

When the sleeve flange 1s turned clockwse as

shown in Fig 103:

Right helix plunger: The inection quantly
iNCreases.

{eft helix plunger - The mjection gquantiy
decreases.

Adjustment
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Fig. 104 Tightening socket head bolt

4) Tighten the socket head bolt to the
specified torque, and measure the injection
quantity again.

Specified tightening torque:

1 to 1.5 kg-m

Adjustment

] Injection pump PFR-KD and MD




Bild 105 Stopfen eincrucken .

5) Stimmt die Fordermenge jedes Zylinders mit dem
Standardwert Uberein, Plombierstopfen {152) in
das Loch der Innensechskantschraube dricken.

Beachten:
Bei neueren Pumpenausfiuhrungen werden Zylin-
derschrauben mit sternformigem Schlusselauf-
nahmeloch verwendet, die keine Stopfen
benotigen.

6) Nach dem Einstellen prifen, ob jede Schraube
mit dem vorgeschriebenem Anziehdrehmoment
festgezogen ist (siehe Bild 107).

. m Einsteliung - -
' | Einspritzpumpe PFR-KD und MD




--B)- \When- the- injection-quantity-of -each cylinder

Fig. 105 Inserting plug

matches the standard value, insert the plug
(152) into the hole of the socket head boit for
sealing.

Note: Later model pumps use star shaped socket
head bglts which do not need plugs.

6) After adjustment is compiete, check that each
screw is tightened to the specified torque.
(See Fig. 107)

T Adjustment
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INSTRUCTIONS

Handling

The mection pump is a precis.on instrument and
it plays an important rcle as the heart of the
engmne, s¢ do nci disassemble the injection purm..
dunnecessarly.

if engine functions deteriorate or starting cannot
be performed, refer to the engine work shop

-manual. -Remove the -injection -pump from -the

engine and disassemble only when the trout.€ is
directiy attributed to the injection pump.

Sealing Position

injection quantity adjusting points are sealed with
jead.

Do not perform disassembly and readjustmert
without the pump test stand. .

Remaving Pump ‘

- Following the engine work shop manual, remove

the njection pump from the engine. At this lime,
fix the control lever .. *he governer in t.s desig-
nated position, and then remcve the link connec-
tion between the injection pump control rack fc-
rod) and governer.

Instructions
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Mounfing Pump

Turn the injection pump drive cam shaft and place the No.

Fig.

sV R - S A

106 Mounting injection pump on engine

- Injection pump

Adjusting shim(s)
(_ylmder body
- No. 1 cyhnder cam

= Distance L

1 cam in the bottom dead center position.

Measure the distance from the cam surface to the injection pump set surface and adjust the dns;an«*

using the adjusting shim (supplied hy the engine manufactumr) to obtain the foilowmg .2t values.

(Fig. 106) '

lnstructzons ‘

!n;ectxon pump PFR KD and MD

lnstéucﬂtion~.
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Einspritzpumpe einbauen (Fortsetzung)

Einspritzpumpe Typ PFR-KD: L =76 + 0,05 mm

Einspritzpumpe Typ PFR-MD: L = 66 + 0,05 mm

Ist das MaB L zu klein, stofit der Pumpenkolben oben
im Pumpenzylinder an und beschadigt ihn.

Ist das MaB L. zu gi > hebt der RollenstoBlel im unteren
- Totpunkt vom Nocker (o, so daBl der Fikrungsstift des
RollenstoBels beschadigt wird.

e Betriebsvorschriften ‘
" | Einspritzpumpe PFR-KD und MD : :




Mounting Pump {cont' d)

_PFR.KD type pump: L=76=0.05mm
PFR-MD type pump: L=66+:0.05mm

if dimension L is too small, the plunger will hit the
plunger barrel resulting in damage.

If dimension L is too large, the tappet roller wiil not
contact the cam when the cam is at the-bottom
dead center point resulting in damage to the tap-
pet guide pin.

Instructions
Injection pump PFR-KD and MD




EXPLANATION OF PART NUMBERS
‘ b |

CODE NUMBER
For PFR-KD pump
10429_&_-—;4010

(1)
{2)

(3)

M @ (3 @ e
PFR-KD injection pump
|

Plunger diarneter (mm)
3. ¢5 6: ¢6.5
4: $p5 5 7: b7
5: 6 B 75

Number of cylinders
1. 1 cylinder

2. 2 cylinders

3. 3 cylinders

4: 4 cylinders

5: 5 cylinders

Specific number

I
Modification code

For PFR.MD pump
104205 -3010

——— ——

M @ @3 @ ®

|
{1} PFR-MD injection pump

(2) Plunger diameter (mm)
3: 94 6: 55 |
4: $45 7 $6
5. ¢b

(3}  Number of cylinders
1: 1 cyhnder
2: 2 cylinders
3: 3 cylinders
4: 4 cylinders

{4) Specific number

{6} Modification code

F4

Explanation of part rjuuinbers

Injection pump PFR-K[J and MIj

I 5 | Explanation of part numbers
f Injection pump PFR-KD and MD

.




S80SCH Type Number

NP -PFRA4KD75/2NPE

{1)

(1)
{2)
(3)
(4)
(5)

“{6)

(7)
(8)

(9)

10} -

(2) 3141 (5) (6} (73 (81 (9) (10)

Manufactured by DIESEL KIKI CO.. LTD.

Injection pump

The cam shaft is not included in the injection pump.
Tappet(s) included in the injection pump.

Number of cyiinders. |

‘Size (KD, MDetc)

Plunger diameter (mm) X 10

Helix

/ 1: Left helix plunger

7/ 2: Right helix plunger

Mass produced parts (Normal part No)

Modification code

Explanation of part numbers

Injection pump “FR-KD and MD




PFR-KD

1,0 — 1.3 kg-m
i \_15 - 25kg-m T swiz
sw17 |

7 4,0 — 45kg -m
a sw19‘

\_

]

2,0 — 2,5 kg-m
- SwW17

0.3 — 0,5 kg-m

Fig. 107

TIGHTENING TORQUES

Note: SW 19 means that the width across flats of a bolt is 19mm.
| | .

T| htenin tor ues
‘9_% g qt

}7 ‘Tightening torques o ‘ # I ‘ ‘ a
e e e e 2 e e e b P
‘ Injection pump PFR- KD dnd MD ‘ - Fa Injection pump PFR KD a;nd MD \ ‘

% o o — e . 4‘—7*7777774;7774x—77774‘;




PFR-MD

/T SW17

r—\

- 4,0 — 4,5 kg-m
= +U

0

» 4 ‘ 04 — 0,6 kg-m
‘ r{ : ' SW10
p

WL‘} SwW17

| 15 — 2,0kg-m
SW14 |

‘\\ G.08 — 0,1 kg-m
po: =

@il

[ -
—DL‘_J\JLJHJ\_]L/T__J |

\

Fig. 107-1
i ‘
Tightening ';orcf ues

Nate: SW 19 means that the width across flats of a bolt is 19 mm.
|
\ ‘ \

Tightening torques

F9 |

PR e e

Injection pump PFR-KD and MD

‘ I ' Tightening torques
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